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t>ll£.EH o]^<Hl 71^.^1 ^i(prior) ^ffl^i dME^-I- 2m «1H i&JflS ^^fe # 

4*H cflolEi ^ o)x2]t] ^Ais^-E^ ^3 3^ (present) £)-# 2m «1 

H 7-^Kr ^ 31 S^M, #7l ^ c-flolE^ <£<*]o] 

#71 D|lSLa|<fl «13J) efl*liE|; ^ #7l nflS-SH ^ °HH1: #Jl(CE) ( 2: 

7] *H<>l-& #Jl(WE), #71 ^ €^ C-flolEl ^«S1 s)-# cflolE^7> <^]B.^}±l 
# ^^f-^-SMl #7l *flS.il|» TlH^Jl, #7l uflS-E) ^ #71 1^ 5fl*l^E|<3} ^ ^1 
^ ±:7l ^-g. ^1^^ ^lael ^Ht-&|» ^7l^ #71 m «lHfe #7l 

5E. 5 

^l£El, ti^, <^# ^El, Ji?i, 3^ 
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J±#-§- 5f<e] ^ e}<y ^He-I XI ^ #^{Line buffer and method of 
providing line data for color interpolation} 

HflolO] 2fl^^ 3> § ^o] n^ig-g. ^*>7l S^olcf. 
£2°flfe ^sfl^ 3>§ er<?l *M8-i- 3tr 37fl B^o] gj.^- cIM^S- ^Ajofl 

£3^ ^sfl^l 3>S s\9l 1L&^ ^-mr tr 37fl sj-oi ^HeII- -g^ofl cg^ 

£6^r -g- 4€- 3>§ 5r<?] J±3"§- 37fl B*°l j^v dH^i* ^-aHJ <3^v 

401 : 4jUi 402 : ^£.5] ^H#5l 

403 : ^lS-B) 404 : ^11 SJsM 

405 : B]3£l efl^l^Ei 411,412,413 : HH^i eJ-o] 
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<n> -a ?}p|)e|.ss). cg^v ^e^7l# i^rRr Al^Eflojl^, 3 >se^o] ^ 

71 *}e| ^ofl dloiE-ll- ^l^Kr s]-*] ^ el-ol cfloiE-l ^ « 0 v«H ^ ^Joiq.. 

lE?J-^ ^ 3 >§ 5l-°l Ji?i 3f^# ^*fl -S-^S)^ 351-^1 t-flolEil- o_£_*] TJflS-E] 

fl«H -S-^S]^ <HE^]i * v\]5L£\ ^Hf- ^IJl^I ^» #^2] ^ oi^ Ej-ol 

<i2> ^e^l ^Hl^r £ 0 1 It^S ^^711- i^*Rr #*]^7 <|M 

3-°^ CCD1- ^>-g-^>7l nfl-g-ofl #^&| (full-color) ^7l -Mfe 

2r^°fl tfltr iL4 ^a.7> ^£Jj>i}. i4^Lfljl^> ^- nfl 

^ 37M dlolEil- |M Sfed], ol^o. s^o] 5£EKRGB)^ 

^^ttSLsL^-B] ^ ^cf. 2iE| cg^-ofl tflt}- ^ 

€ CFACColor Filter Array)!- ^cf. ojE^ Hfl<i 4HM z}- a\ 

tL] 7fl^ 2^ ^n]-^ ^E}ofl cfl^T ^t^rTfl ^ JL CFA# °l-g-*M 

2fZ}-s1 S)-i°ll cfl^l ^jit zl sj-^j cfltr ^iL-fr <>l-g-^-o.5L 

• ^ M-tt t #4. w o v ^°l 7>^- ^^^l y o v ^°l^ Bayer sfl^ 7H> ^^r^^ 

CFAS <g?\x\ 91^. ^, CFA 7l«]-^ ^H^Ei z>e}- <3^K§- 4^>^ ^ aa 

( interpolation) ^ ^S.^>^3.(demosaicing) <£jlE|#oj s^ji *Vcf. 
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<is> \±j}9) <gjL?]^-gr 3t\] «13-§-3 ^-jlsl^CNonadaptive algorithms)^ ^-§-*} <g 

(Adaptive algori thms) M-^f^^cf. <£jL5^£r f^±^\] tpfl 

*1 sfl^^-S iLTi^Rr to^ilS ^*Jo] ^ ji, Tjl^ «3=ol #%o] 

*J-§-aJ s^o} ^ ^*fl 7RV Jl4^^1 SMiM ^ 

€ 2L& ^J7£]#, 71^71^1 7l«]- 7}^!- ol-g-tb Ji^, ^31^, ^ 

<is> CCDCcharged coupled device) *Ms| ^°fl * 

<*|&| 7fl Hfl^m ^JLJL*|, o^H ^O] 7>*fl^l^ <^m^l7l- ^715. £^t}. ^ 

€, CM0S( complementary metal oxide semiconductor) °H*1 -SH^ CCD °H*1 €*|iL 

<ie> £1^ tiflo]^ sfl^^ 3 >§ s^-o] iL^-g. ^b^I ^tr £ 

1^ (1)4 3>§ e}*] «fl°H sfl^o] ^1^5]^^- nfl, RGB ^ ^4 

<17> R = (Rl + R2 + R3 +R4)/4, G = (Gl + G2 + G3 + G4)/4, B = Bl 

<18> (2)<4 3>§ £r<y h!H<H sfl€°l ^I^tt ^-f^, 

<19> R = (Rl + R2)/2, G = G3, B = (Bl + B2)/2 °1 SjuL, 
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<20> (3)4 g*. 3 >§ ^.o] v^o}*] sflBlol ^^-5]^ ^-^Mlfe, 

<2i> R = (Rl + R2)/2, G = G3, B = (Bl + B2)/2 °] , 

<22> ( 4 )<4 ^ 3 >§ efol Bflol^ sflEio] ^l^-s]^ 

<23> R = Rl, G = (Gl + G2 + G3 + G4)/4, B = (Bl + B2 + B3 + B4)/4 o] <£t}. 

<24> 3 >§ v\]°]o] sflBi^ ^^o.^ ^-o] a># ^-i- 

°1 -S-*>fe H <H 0 l^Hl£, ^ ^€ !- ^ ^ ^ aflsq^b q-^^i ^1-^ a>^ 

^Kr ^ ^ ^ 91^. ^ 3>§ SL#^ ^« #$\*\ 

<25> 5L2oll^ ^efi^l 3>§ Hf<el iL#^ 37fl ^<?1 3HJ- tH] o]e^1- ^a^ <£aJ- 

^^*>7l ^tb ^^l I^l^H S^. 

<26> z}- eV<yol n7 fl^ o]s^^l o1p]^1 ^1A-1(201)S.^-E^ *)U&K}<21 dlolEilro] m 

«1B 371 ^ #^5. e^o] ^3^(202)^ uflfiel ^-H^^ (206)^1 ^^^4. 
-^B#ei(206)^r *lll ete!£| ^oIe^^- *fll ^^^(204)^1 ^^cf. 

*-M. ^1(201)5.^1 ^12 cflolEil-o] D }^7HS m tilB 371^1 S^l 

#5)3, tH^(202)^ *|) J2.il) ^Bfa] (206H1 ^^^cf. *llJ2.&) Ml-^(206)^ 

^ng. m cflojEilr-i; ^2 *HJ2.el(205Hl ^^4. *fll *fl-E.e] ^ ^12 °llJ2.el 

^^"M ^tfl cflolEl ^ol] CECcontrol enable) ^IJl, WE(write enable) ^IJl ^ 31 
°1^7> 71^-^ ifl*l« xl^§>^ o^cell^S ^1 v\}5Lz) * *fl2 ^IS-EH 

<27> 5L3^- ^Efl^ 3>§ ^<?] il^ 37fl el-<?] S}-^ uflolE^ ^X\6\] <^Aj- 

^El7Hl oje^l ^tb Wl2l^ El-olnJ £ olcl-. 
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<28> MCLKfe nflSE] M-Ej-ifljl, VSYNC^ °H*1 ^JH7> lr^-*v ^-1^- 

^r*l a]sio1ji ( HSYNC-fe- °H*1 i&Xjy} #^*Kr & Ej-o] 

^JlS. 5Hb v cflolE^olji, *V nfl o] Ei ^ m tilH^ -g-^ ^Hrtf. £3<>lH VSYNC 

*]JL, ^ HSYNC -ijsfe- dl^^l ^l^ollr(enable) #3], ^>o] efl^o] ^^^o]^- 

(di sable) ?A°-3, 7>^^. £3ofl ^o] ( VSYNC7}- o^s)^ 

(tl), °H*1 Hefl^o] #^£]7l Al^ul, HSYNC7> «?l^ollr ^^(t2), £2^ cfl 

€-Hl:£i(206)^ ^1 *1l£ 3(204 HI WE ^Isl- ^a^JI, o]^^] ^(201)S^- 
^ *fll 2^1^ ^o]Ei(GBGB...)7> f^sH, t2-t3 #^ 3Me|1-£ £.251 *fli 

*fl£ 3 (204)ofl HSYNC7> o^s] ^( t 4) , £2^ cIM^ «t-el(206) 

^ *ll2 *fl£EK205)o)l WE ^IJL-I- °j^Al7lJl, olnj^l AjlA^|(201)S.^-Bl ^1 2 ^o] 
El(RGRG...)7> t4-t5 A>olo]j c-llolE^^ £25] A]2 ^l£Sl (205)^1 A 

#£4. ^"71 *fll Dll£^(204)oll ^1 E^ o]v)*] C-flojEl, #7l ^2 ^£5l 

(205)oll ^12 e|-o] olPl^j c-flolEi * t 6 °l^o]] #^5}^ *f|3 *\]°] 

^xr 3>S S}o] iL^-gr ^e]7l(203)S. ^^4. 

<29> o]o| ^-o. ^gfl 7l#oll^ ; 3>§ £}°J SL?i-i- °^tb ^H^l ^SflA^ n7 fl S] ^ 

5. ^€ 4^1^ ^o}El# ^ ol^ ufl S El7l- 2711 ^.S-^Jl, A AS-^oW tfl 

*fl ^ ^ofloj^- A]5l(CE) ^ 2:7] ojoflol^- ^l^(WE) 27fl7> f^sM , ^ ^SE^l n 

<30> 7H1^ SE^r ^SU^ ^-o] c%s£ ^E]7ll- Ifs}^ ^HA] 

3] ^±^7} 711^ ^7>£lZL oljl ^^^>7l ^ ^£E] HL^V ZL 
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*fl<H# $)$\ ^JS.*> <H^li* ^lS7l- f7}s}<^ °fl2.i^ ^r-g-ol 

<3i> o^^. ^ 7 fl4B.*) Jj- 7 fl^ 2000-115480S(^^^ ^^1 : ^sl^^])^ 37 ))^ o}v}x] 

nWlH^ t-lMEl* ^12.^^1 °^^}7] ^^-ASAi, # 

7} o]v)t) ^2}- Dflj^ A}o}d\) C-flojE^ ^Ht^* 7^^, C-flolEi SE fe ^l 
S]^ ^ ^}JL d]^E]7V HH^l" *\}5L?]3- 

, ^ ^1^> ^b] b^tfl iiB ^^B^ls] c-floiEi *l^-g- ^ 9X^ 

<32> Iieiuf, Aj- 7 ) ^ofl 7l]Al^ S.^^ CflolEl7> ^-f- ^-fHHr A] 71 tij ,§.-§- 

^Tfl ^}7l ^tl: 3-^*1, 3>S&V°J iL#^ *r*8-§- ^ -M--§-£)^r ^3.3 «■ *VM"S 

[^O] ol«jl7,> 7^* 4^11 

<33> .g. S.^ o. pfliEll- A>-g-^H 3>§B}-Ol JiTj;^ ^1?Rr ^e] 

7H1 3^^!^ 3HEi# ^ Sl^r ^ W^lr *fl^*Kr 

<34> a cf^. s.^^- 3^*1 iL?i^^- rl§m ^Bl7H 3^^1^ cflol 

#| d)12^ ^H* s.^ 
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<35> -g- 3L cf€- -=-3£r 3>3eKl iLTV^ ^*Hr ^^7lofl 3^9l^\ 

<36> ygrgo)} tc|--g- ojulx] iL#-g- ufl 3.5} Tfl^ $7} ^ 7>W ^ ^ 

£51; oi^o]] a o v 7 ] ^5.eH *H V ^1 *)1 1 ^ 2m a]H 

"^(prior) ®*\ c-flo]Ei ^<3», ^ m HlH ^ s ^Slfe ^12 o^xl ^He]* 

2m «1S &5]3- *\ #*}^ "^(present) OH El <3^"# X^Rr ^^1 efl^l^; 

^ #7l *1]2.eH ^ <?1°1H1- ^IJL(CE), ^7) 9l°\)°}^r ^ls(WE), ^ #71 ^ -ffl^H 3| 

^^51 CllolE^7> 71^ ojc^.g. ^^-O.^ J£ 7 ] 7-1 # 

^ *fll HHEi ^ *ll2 ef<y <>1*H HHBil- #7l ^l£2]i 71^- ^ ^r^> 

T^, #7) ^S.EH 7>i^ ^1 EV^ ^olEl °J ^2 <$7] ^S.^- 

&\ ^13 ^ cIM^ *lH*Rr ^12.^ ^Bl-ei# S^Rr 3^g- ^ 

<37> ^. tiV^o} 4^-3]^- ^Al^oll TC).-g- OIP]^ iL^V-g- t^E] ^ u]7]Sr 

^3 e^-o]^ c-11olEi# *H0*H °1 iUH: ^^Kr -tls ^e)7l# t\ 5Lf-*Rr 

<38> H>^* ^1<*W 14^ Olnl^l Ji7>g- ullSE] ^*HH, ^7) T^lS-E] 

§Sf£l«Hl ^tb ^25^ t\)o)B\9) ^ 7]^ ^ 2m WlH ^ ^ 2m ^ 

^ 4m m^e] ^ ol^^^ ^lo s 
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<39> Tg^S} ^ 4l*H*l| 4= o)u)7.] j±?Kg- pfls.^ 7)1^ #*HH, # 

<40> ^ ^ *}&^& ^ a] ofl ofl °1*1*1 iLTl-g- ^lS-^ ^ #*1°1H, # 

7} C^oflol-S.^ #ElHH, ^71 ^H^^Ei #7l ^1 C-fl o] E-} » #7l 

7} efl^liElS] ^ *\}o)B\ t\ , 

<41> #7} CE7\ 91^)°)^^, #7l WE7> #3HH, ^-71 Z]] o\] 

*1#€ #7} ^1 1 e}ol ^jolE^ ^ ^-71 7fl2 cflo]Eil- #7l oil 251 ^S^T #^5. #7l 

nfl 2. el oil 7-1 ^-g- ^ 

<42> ^-r^^ w>^-3j^ ^ahhi 43. o]cl^l -^.Ti-g- nflS.^ ^ ^HH , # 

71 ^2Sl ^-Hl-si^, 3>S 21-^ ^*}^ <g# x\Z)7]S.2\ #^ 31 tb 37fl^ 

#^ 2* <?!-§: 7}^!^, ^71 ^2el oil 7-1^-^ *)1 1 z±<£ oiDi^l c-llolEi ^ ^12 sq-<?l olnl^l 
3H3» £]cH 1-^. #71 ^lU eq-ol 01*1*1 7fll #^ ^9J# #7l 7^12 

7)12 #^ Sl-<?1^- #Sfl, #7l 01*1*1 ^j-JfE^ ^S^fe 

7413 el-o] ol*l*l cflolEl^ 7)13 #3 eKl^g- **ll , #^ ^fl^l^i #3*Hr 3^- ^-^ 

<43> ^. i^o} t^tf W^^tt ^AHloll rt^ o]*l*l t^-g. D11S.S1 7)1^- #^HlAl ( # 

71 ^2Sl^ #71 ^12H1 ^ #sft ^ cflolEi# 3>S 51-9J iLTi-gr ^*3*Rr C S I # 

^Sl7lS Z|Zl- #5^}7l Till tllolE-1 #^ 51-OJ * 7112 C-llolE-l efoj^ ^ Jl , 

#71 nfl 2.51 ^Hl-ei^ #71 3>S 5}9J ilTj;^ ^^*>^ oj # *| ^ 7 1 S. #^^>7l ^ *V 
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*f|3 ti\o}B\ ej-ol-g. 7>*H, ^7) nfls.^ #7l £ ®*\ 

#7l ^|i t-flojEi eq-<y^- ^-«fl, # 7 1 *H5.e1 €^ *>4l <8eH *1#£ # 

71 C-flolEi^ #71 *H2 cflolE^ E}o_]^ ^ xflofl *7l^<H, 

#71 <3# ^2]7ls £^£|*r 3# ^ £.3. tbcf. 
< 44 > i^o} jitj. $ ^Ai^ofl rq.^. 01*1*1 *Hs.sl ^ #*HH, # 

71 olni*l 4flA^«-Ei «g el£)£r 3-# cljolEi^ «11 oH (Bayer) *f)^ -£]JL°J 3* ^HJiL 
3 

<45> -a rt-xgq ^4 ti >BJ-3ifV ^AHiofl tt)-^. 01*1*1 J±?>-$- ^lla-sl ^ #*HH, # 
7l ol*l*l ^JA-I^ CCDCcharged coupled device) °lu]*l lE^ CMOS (complementary 

metal oxide semiconductor) °H*1 ^ S>i4<y ^-^ °_3 tr^f. 

<46> £ ^ofl 4f ol*l*l l i? >-g- ej-o] djolEl *fl^ w o V^^, m «1 S- HH^l- #^sr> 

^ ol*l*l ^ S «.El ^|1 DflolE^# 2m tilB #4}3 H^ 2ll*l>iE^ 

^ 4fl*1 C^olE-1 ^ofl 7-1 #*Vfe #31; #71 Hi Si 211*1 ^ ^1 ^ t-flolE^ <3*H *1 

#^ ^1 &r°jsl cflolEil- 2m HlH #41 3 *HS.bW 7)#*Kr #7fl ; # 7 1 H) se] efl*!^ 
# &) Hell 4^ (refresh)^ #31; #7l nflS-BH #7l *fll eKl^l cJMi=l* 2m «1 

H #413 lr°i #71 tf)sl efl*l^Elol £ ^ c-flolEi oj^ofl 7-l#*>ZL ( #7l 

*] ^l^S^-Ei 9j^£l^ *fl2 eKl^) cflolElS 2m HIM #413. #7l H}^ efl*l^E-^ ^ 
^^l *i#*Hir #31; #7l h^ ell*li&|sl *i ^ c-floiEi <^^oii 7-l# 
£ *U Sr#3 cflplE-1 #71 ^ -ffl^ c-flolE^ «^^o)l 7^#^ ^2 sKl^l t-flolEl» 4m 

HlH #413. #71 v\)3.iH*\} 7-1 #e>^ #711; ^ #71 PflS-eH 7-l#^ 7111 El-ojol C fl ©1 
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7} <3# *\Z\7}3- #^*Rr ^Xl^, #71 uflSLsH oflS-Bl ^H*^7l- ^7} v\)5L 

eH *i#^ xll eKl<X soi^ ^-Tfl; ^-71 XlJEs} §-H*ei7> #7l XI S- 

Xl2 E}-<y<X C-llolE^l- |H ^ol^ cf^; * nflSLE] ^-HI-e^} oiPix] 

^a^-^-e^ Xl3 3HEi<4 #7l xil e)-oi^ t)] 

, #7] <3# ^e]7lS #^*>fe #3l£r, #71 Bflaelfe XI 1 #^ sfoi * x| 2 #3 s}o] 

* #JL, #7} XlS-E| €E f ^H X|3 #3 7>^H ( ^ 1-^ iflofl^, >8-7l XU 

H^ol olnl^l cflolBH- #7l XI 1 #^ eKl-fr ^fl #3*}oL, #7l X|2 E}<?] ojn};*] oflo] 
Eil- #7l X| 2 %n E]-^l-i- ^-Sfl #7l XI 3 E}-<y #7l X]5LE} 

< 49 > a. ^ wV^-^tt ^*HH 4^ °H*1 iL#-§- e}^ XI* 

, #71 v\}5L€\l= 27fl B|o]^ Aj-71 SH£ ^ ^ flfe ^ *# 

<50> a. jitj. H>^^- ^Aloflofl rtj-^. 3>§ E><?] J±?J-g- ej-o] dlolEi XI* a o V ^°fl 

^i, #71 2|-# tflolE^ E^^r ^Al 
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<5l> c]^\ 51 ^ ^S*H J£ 4 4Ml^}7fl ^ W. 

<52> £4^ ^<Hl 3>§ 5}o] JiL#-g- nflS-S) ^ # M-E^-Lfljl, £5^ *1l5- 

Si (403) ^ *ll 2- Si ^Hl-si(402) #4) 31^ ^^-§- ^Ml T^-fr . 

<53> ojnlxl ^1^(401)^ <*H*11- #^><*| & ^91°) n7^2] ^iSS. ^€ w11 0 H 3fl 

sK> cflo}E-l# m tils cflole] ^©1(406)* ^-«fl *)lS.el €-Hlr 

ei(402)S Hl°l^ 3.7}^ m tilBe)-ji 7>^*>^, ##3-°-^. wfl 

°H ^€^1 3.71^ 8*1^, ^ m =8°14-. o]u)x] Hefl^S} ;*fll e}o] °H*1 

cIM^V o)v}7) (401)3.^-1=1 «l-eK402Hl ^s]^ ^ls-sl €• 

B#sl(402)^ ^ 7^ s^I ofl o] b\ 1- efl^l^E^ (405)^1 ^(present) 

dlojEi ^Q=| (3) ^ (4H1 71^-^4. c^H, ^-71 Bl^ 5)1*1^(405)^ 47fl^ <3 <3 
(1),(2),(3) ^ (4)3 ^£|<H o^cf. ^ £ El(403)^ CE ^ WE* 6 Ji°lfsH v) 
2] efl^El (405)^1 ^ cl)o]El <^<*H 71^-^ ^olEil- ^£El(403)o11 ^ z)~$r *\*\ 
&|Hell3 (refresh)^ 1 }. 

<54> ojpj*] ^(401)3.^ ^12 S|-<y o]v]7] $}o}&\7\ v\}3.£{ ^-H#Sl (402)^1 <^£) 

^ pfl2.sl €-B*si(402)^ ^ tflolE^ 27fl^j ^, 2m wlB^ wl^l 31*1^(405)51 ^ 
^o]e] (3) ^ (4H1 mWlH^ 4^ ^#^4 ^aH, v]]3L ^ (403)^1 WE# tqiofloj 

Sl7l 2.= ^-BflS. ^-irJL, ^2.S)(403)^1 *fll ej-o] o)v]x] t-flo] 

Ei# 2m t>lB #^5. "112.21 «l-e1(402)S l-&|l-<^ ^s] $}x]+B\(405)2] *l(prior) 
c-flolEl <3<* (1) ^ (2)^1 7l^-t!:4. *1^ 31*1^(405)21 £ dlolEi «^^(^ 

^ 2m tilB^l *fll Hl-^1 c11o1e^7> x\^S\JL, ^ cflo]E| ^(^HH 

^^)^1^ 2m a]B^l ^12 ^ o)v}x\ vj\o)tf 7 } ^ ^-^cf. 
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<55> zl^jl uH, ^JEE] «*el(402)fe *1|.E.bJ (403)4 WE* "iHH-irsH «14 efl^l 
^(405)S1 # cflolEl <3<* (1) ^ (2)4 ^ c-flojEi (3) ^ (4)°fl ^ 2 m 

HlHS] *)U B^o]^ cflolE^ 2m *fl2 e^^l tiM^* ^5.^(403)^1 *1^tr4. 

pflS-Sl (403)^1 e}-o]4 o)Me14 A2 4^ °1*1*1 elM^fe c-flojE^ 4*1(408) 

* l^lH 4m w]e 37 ]2) D]la.E] ^]£e](403)°fl ^3*1 Bfl*]^ 

(405) 4 ^(409 HI *R>€4. ^5-^1(403) vfl4 "HS.E) 13(4009)4 ^ 

* ^l^M ^tr ^ = Bfl^i£ *1^4. =L^\JL 4*1, ^ 31*1^(402)1- E] 

refresh) €-4. 

<56> Z1E]J1 4^, oln]^ -i!H(401)S^fEi <i) ^3 4^ °H4 3M44 4<?1 

(406) ^: ^ MlrEK 402)<>)1 ^sl^, "1l3-El €-Hl-&| (402)^ #7l *fl3 4£l 
o]n]^ rflolEi4, ^7} v\)3.£\ (403 H 7"U V ^ *fll 4^ °H*1 4 ^ *)12 4<?1 o]u] 
^1 tllolEl» 44 -t^joflAi c^olE^ £^ 4^(411,412,413)^: ^ ^ xijr ^ 
71(404)5. #^4. ^IJE. ^S)7l(404)^ cilolE^ ^ El- «?] (411, 412, 413) # #*fl 
m «1B ^flS ^]sqir *Hl, ^112 ^ ^13 4<?i ^4l*H 3>§ 4<?1 

* ^*3tr4. 

<57> £4 * £5-^1 £4€ ^ofl trj-a 3 >g e^-o] t^-g- v\)s.^ ^ 45 ^ , 

3l*liEi(405H 4*fl ^ 4^4 ofMEl7> 444 Dfl2.s] ^ 4m alB 

^laEl(403)S. ^i^4. 44*1, ^ 4<?l 0 l n7fl<2] ^ -is o]^^ oitfji 7} 
^4tt £2<H1 #efl ^1-2.51 afl* #*H1 4-^ ^lS-E) (204,205) 44°fl n 

7fl£l <^£5lli7} ^£)£LS 2n7fl^l <H = i!fl>i7> s|-3-tr ^<Hl , ^*\] 4€- 3>§ 
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<58> £6^r ^^°fl 3>§ 5**1 37fl 31°1^» 

7H *fl^*>7l 3t!r oil 2- si ^1* ^-4* €^Kr B^olnj^ojcf. £53- :£6-§: 

<59> ^ #^ol Hsync ^ WE^ ^ SH 0 1"& ^BflolJL, CE 

(403)3 addr 0) addri, addr 2 ,..., addr n/2 #*13 43 ^(present) HMi=l 

<eo> ti^l^i °H*13 & 5.efl<y3 <£e|^ Hsync7> ^l^olfs]^, o]vi\*\ ®x)s, 

JfE] X| 2 3**13 cH°l^(dp 0) dpi, dp 2 , dp 3 , dp 4 )7> m«lH #33. #3^4. *fl2 

Bj-O] ojnl^ C-flojE^ 2 ^iS3 C-flolEi dp 0 l(°l^> dp 0 £ d Pl « #<*H d p 0 lS. S7l «*7l 
S *>4.)7> #^3^ oflS-B] ^H-M(402)fe t 2 °ll A i CE# *H°11-3H ^12-^(403)1- 

OHH^-A^IZL, J£ 7 ] *j] 2 5**13 ^#*fl 2 tfl^ cflolEKdpo £ d Pl )« ^*±*\ 

0] (405)3 * HH^i <8^(*MH <3^W 71-M-JL, "112^3 addr 0 

3 *l]23 4(409)3 ^>3 ^^H ^#3^ ^oiE-KdmoL)!- ^3 31*1^(405)3 
^ <8«K#3 7l^-*v 3--S-, t3 4H WE7> <?l<HHl-3^ oflse] ^Bt-el 

^ dpoi(dp 0 ^ dpi)l- addro #33 *ll2el ^(409)^1 ^ HHe-1 ^<*!(<5r}3 *| 
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<6i> Bj-ojnj o>efl L-& "tflS-Z] ^(409)"^ ^"^Hl ^^-i: 5. 

*\*}JL, H^r "*ll2Bl ^1(409)"^ -a-fl ^^^1 dlolB]<g^- XAltVtf. H.^JL 4 

*1, X12 e^s] n i=hg- ciM^-S d P23 , d P45 ^ ^7>X|S ^221(403)3 addri, 
addr 2 , addr 3( ... addr n/2 -i ^*1^ A °H2e] ^^"^4. 

<62> ne^ji u^, efl*liE|(405)£] *1 v\]o]b\ <%<*SL£. ^ ^^ofl 711=- 

€ ^1 ^ ol^^l q]o)B)o] ^ ^ ^ c-flolE^ ^^o S ^ ^ 

*I12 °H*1 nflolE-loi dpoi o. v\ ]s _z] i|(409)ofl tfl-g-sRr 4m wlB 3.7]$] *11 

2. el (403H addr 0 ^^1^1 ^lS-S] ^(409)^1 *fl3. ^^-^-cf. ^, ^gfl a ddr 0 

nfl2&) ^(409)^1 <3<2H 7-RT-sM 91^. dm 0L o l A flS addr 0 °ll2ii) 

€(409)^1 <8«H ^#€4. ^r, *M*H S7l^o11 Sl*>^ dm 0 L°l dm 0H 7l- 

<63> ^^JlS t^SLEl ^1(409)^ <^ ^<>fl^ ^Hfl ^ ^Ml *) <^ afll 

^ °1*1*1 t-flolE^ dm 0 L°l ^^Tfl ^UC^, dm 0H 7> 3^), <8^<*Hfe- ^2 5}<?} 

°H*1 31 0^0} dpoi^l ^^4. ^ ^3} efl^liBl (405)1- ^Hefl^tb^-. 

<64> v}^7\AS., 4^- 3Mel d p23°11 *M^2, ^ efl^l^ (405)1- * 

n, addri Si^l^ ^flS.^ ^t(^£^l)^ ^ C J ^ ^1 ^ ^12.^(403)^1 Tl^^M oitg t\) 
dmi L ol 7-1^-sIji, 75}^ <^<*M1^ olnlxl ^^.JfEl dp 2 3°l *H V ^4. 4 

^7}xls. efl*l ^(405)1- -S-*H addr 2 ^*l^l ^251 ^(^12^)^ ^^^^^ 

^2Sl(403)<^l 7-1^-51^ oxv) c-flolE^ dm 2L <>l z)^S\JL, is}$) ^-^H^r o]u)x] 
^ dp 45 7> 7^V^4. *112 et--?]^ H 4^- HH^#2 nl-^MS ^l2El(403) 
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dmi L> dm 2 L...)# ^12 3H^l:(dpoi,dp23,dP45, . • . )* 5. 

W n/27flsj TjflHs] >i#ol uflE.e|(403H *H^i=r. *}-eH , 4 &$\3. *\}S- 

3(403H c-HojE^ ^^-*>7l $n iL^-£)^ o]^]}^ ^ n /27flolcf. 

zl^zl i-M, ^1^5]^ addr 0 ^*]£l ^5.e) ^1 *fll ^ °H*1 HH^I 

(dra 0L ), ^12 ^<?] t-D^lBKdpoi) ^ <SH (301)ii.Jf b\ <y^s)^ ^13 e}-<a o] 

^o] E ^# z]-^- m w|H 3.7}°) u)±l ^(411,412,413)^- ^ ^liL %]^7] 

(404)S. Si^M}. 

o]^- -g^H, nflae} SEfejn addro ^O] ^ eg ^ el] ^ 

^°l^(dp 0 i)» Ire-i-Ir^ »^ ^ efl^l^(405)sl # t^o]^ <S*H yl^Jl, #7l 
^3 °H*1 ¥ ^€<>fl « HH^l- w]^ eflx]^E-l (405)^1 ^ cfl 

o]e-1 <^<*<i 7]m,fsV 6)%-Br "\)5.?l5L *I^H ^lS-S]^ addro ^ ^5- 

5} 4fi6fl 7}^}JL, Cf^- #S]o]H o]x2)7] ^A^«-E| ^14 el-o] 01*1*1 3 

^- addr 0 °fl *R V £ 42 ^°jsl 3J£*|| ^. ^^ofl cfl«l c-flolEiCdpoi) ^ *fl3 e)-°J^ ^ 
^ ^ rf^ofl tfl^ djojE^ z]-^ m ulB H7 ioi el-ol^- ^fl a]J: ^71(404)3. 

^11,2 ^ 32}<y, ^12,3 ^4 2}°], ^13,4 ^ SertM ^Hl 

7K404H1 

0)^.9] z\}o}&\^5L o]^ aj-Aiofl D]la.el(403)^ ^^9X^-7}, 3A9l'4 

AA malH^l cflolE^ ^01(411,412,413)^- **fl ^71(404)5. ^^4- 
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<69> <^ 7 H, ^3.51(403)51 -g-^ 2e}^]^ ^ifi HHeI ^, 2n7fl^ ^ -f *\}o]£\ 

<70> tg^A^oilA-j^ cg^v a}j- a^71(404)S ^51^ m cflolE-l E]-<y 

(411, 412, 413 H nfla^ ^Hl-ei (402)5.^- °}%S\±r ^ AS. 7>^^>JL 53^-4, 
#71 m HlBSl cflolE] eJ-o] (411,412,413)^: «flS.Bl ^Sl-el (402)5.^- B] <&5L 
^5.^(403)3.^ <y#*>o}, nflS-el fEfel (402)^1 ^H^Hl ^ ^^7l(404)S € 

<7i> S^H^ wl^ ell^l^E-l(405)7> #5l^o.S. v\}3.£{ §-B#Ei (402)5} ifl-*f<H| 

tifl^lslsi^- EAi«vo|o.q., oi^ ^-o. ^ sqofl uflae] ^1-^(402)^ 5l*fl ^^sl7l 

^4^, ^IS-Sl (405)^1 tflJjL SL^r 51-?- <^c]^ ^ ^ ^ oicf. 

<72> olsq. ^o], £ ^tgofl tc|.s cjolE-1 wJ-^H 4m tale 37 ]^ pfls.^ ^ 

pfls.eH ^^jels, *V 5K1°1 n7fl5l °]-¥-<H*! ^-f n/27fl5l <Hs.elli 

*V e}-<y^- ^el^- ^ SI— — |^-]^ 4-g-sl^ oiceil^^l ^7> 1/45. 
#^€-4. SEth °ll£sl# ^M-^ ^>-§-^V7l ufl^-oll *115.&1 *floH 11^ CE ^ WE 

4. 

<?3> ^-xgofl 42^, t^s] pflasi^. a}j%.^ 3>§eKl Ji^-fr ^*J*Kr x\ 
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< 74 > sEth €■ 4 = ^, 3>§e)-°i iL#^ ^sj^ ^e|7H cfl o] 

*| pfla^ ^s}- ^ ^ 5^. 

<75> £ ^ofl 4^, 3^91 iUV^-fr ^*g*Hr ^5l7H 3*£K13 c-flo] 

*| ^ls.&| *)H1- ^^5}- t ^ 
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[3^* 1] 

^7] 7>^*V XlS.^; 

^71 nflHSH XU o}nl^ XHe]-I- 2m «1 B T^flS ^ #*}i=- 

"^(prior) k\]o)b\ <^^», £J m ti]B Xl2 o^l*! eJ] o] &\ # 

2m °]H 3:^3. 7\ "^(present) €*\ til 0 ]*! S.^}^ XH^Ei; 

#7] XlS.SH ^ olofl o]«- A}Jr(CE), *7] o]d\)o}^. AlJ: ( WE ) , ^ <#7] ^ 

XI 1 H}ol olnl^l cflolE^ ^ X| 2 ^91 Xl ol t] 1- >a-7l X1-E.BH 7]^- ^ 

^7) Xl£5H XI i efo] cflolEi ^ XI 2 cflolEifil- >a-7l oId]*] 4^3. 

^^s-l^ XI 3 e}^] XMe^ xH^Rr X|£.e] i^Rr 33* ^f- 

^i^-S ojui^i XI * 

13^*3" 2] 

XUiH $a<X*l, 

#7] #^£]^r Xll, X]2 ^ X13 &}<X_£| Xl°HX«- o^]*! 
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3] 

#7l v\]5L^ ^Bl-S^l ^ °fl£Bl^ t-flolB^ ^ ^ 7l s.^ #0} 2m WIS ^ 
2m ulBS. ^?-#€ 4m alB^l ffl£.el iftflS. ^^-<H^1^ ^ ^^^-S 

°]*1*1 uLTl-g- Bflael ^n-g- #*1. 

[33^ 4] 

*flilH sa<H>H , 

#7l «||5.El SEfei^ 37 flo^ cflo]^ #^ E^-o]^- 3^ ^£.3. f>}±r 

*] fflSLSl *fl^ #*1. 

5] 

#7l u\}2.Z) ^ ^Hl" ^1317> ^I^ol^ElJI, #71 ^71 °H 

<>1 # H£.7} Cl ^ofl o] ^ #E|H A-l , #71 nfl S.B1 #71 1 e^o] t-fl o] ^ « ^ =- 

a| # 7 1 tf|3Jl e^l^Sl # ^ tflolE] ^ofl 7-l#S>Zl, ^Tfl ^12 51-6] Cfl 

#71 t^S) efl^l^El^ ^ ^ DilolE-l <3<^H *]#*M, 

#71 CE7> ^I^oI^-sIjl, #7l WE7> ^l^ol^-^ #E)HH, #71 ^ ^*\*^<% 
7i#^ #71 A}1 Cflo]Bl ^ #71 *f|2 5l-Ol Cflolell- #7l ^lS.e| -fi-g- #4)3. #71 

*flS.eH ^#*>fe ^J-gr o^lxl iL^V-g. ufls.^ #*1 . 
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6] 

71 ^12 e]-<y °H*1 c-flojE^ *fl2 #^ ^*fl, ^3^- A oM ojnlxl ^s^-B] °g 

* s>if o)v]x) ii^V-g- pflSLfil 

7] 

#^ E}o]^- 7^^, ^-71 nflSIE) ^ c^ofl ^ ^ ^ o] b\ ^ # 

7l afll 3HEi ^fl, # 7 1 *flS.e] ^ ^ x-i^ # 7 ] ^ ^ 

3]°!^ #7] ^12 no]B] H^l^ ^fl, ^ #^ tflofl ^7151-51^ £} 7^ 

^T^°-S- *}±r i^-g- v\]3LZ] ^ 

8] 

^j^eI ^5)^ ^M^fe aflol^ (Bayer) sfl^ aijto] 740. 
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9] 

XlrM 9l°]*\, 

^7] o\AA CCD( charged coupled device) °]*]*\ S-c- 

CMOSCcomplementary metal oxide semiconductor) °}v)A ^ 1r %-=k ^-2-B 

°1*1*1 B#-g- DflSLel Xl^ #*1. 
10] 

m alB cHo]e-1» ©lnl^l ^B^fE} X| l sj-oisl HMEl-I- 2m «1 

B #^B ^liEifij ^ ^ cflo]B] <3<*M1 x) #*Kr ^1; 

^-71 ell^l^E^ ^ cflolE-l <3<*H1 XI l BK1<9 c-flolE^# 2m w] 

b **Hs.bH ^*Rr #31; 

#71 Hi ^ efl^l^Ei# 51 Bell 4=1 (refresh)^ #31; 

4>7l oflBeH ^>7l XI 1 A912\ 3Mb|« 2m wlB #31 B £M #o} ^1 

Wl3l Ell^l^E-151 3 ^ molE^ 7^>*>J1, °1*1*1 <ffl*1 "9 ^ 3 Xl 

2 &}-<y<2l c-flolE-1* 2m *1B #$}B <#7] 31*1^ <i) ^ ^ x)]o]tf cg^ofl ^^-*> 

^ #31; 

#7} ell^l>iE|^ *1 ^ tiHEi ^^o]l e}.o]o} oflolEi ^ #7l 

^ <SH <3^H A&^S. ^12 2f<?]^ cll^lEi* 4m HlB #31 B #7) XlBEH *\A 

^ #31 ; ^ 



32-25 



1020030042160 Q*}: 2003/7/11 

#7} wflS.EH aJ^HS XU eJ^S] cilojE^ ^ Xl2 c-flolE^ olnl^l 4^3. 

S^Rr ^SLS. *}±r °}v}7>) ^<?1 31 ^ w o V^. 

111 

XllO^Ml 5^*1, 

^"71 ^^715. #^Rr ^Xlfe, 

#7] X]22H] <g^^ nflS.El ^.ES.5]7> ^-71 oflS-EH ^o]o) cllojEi 

>^7l ^12. e] ^Bfel7} #7l ^.SLeH 7-R^ X| 2 el-^l^l 

^O]^ C-flolE^ * X]2 Ci] O) &\ «- * 7 fl£) 5^1^ 

^HEi Xl^" 

12] 

Xl 10*^1 $a<X*1, 

#71 ^^7]S #^*Hr #7fc, 

^-71 XlS-E^ XI 1 ^ X12 #^ 51-<?1^- ^ZL, ^-71 *H;E.E| SHf^H 

X13 #^ Bl-^-g: 7M^, 
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vfl4H, -*7l XU o]nlxl cflolE-11- #7l X]l #^ ^o]^ -f^fl # 

^JL, 4 v 7l Xl2 e^-^I oln^l t-flolBll- ^71 Xl2 #3 5*<?1# ^fl #71 Xl3 

E}-0} o}plxl C-flolE^ ^-71 nflaHl ^H#e^ Xl3 #^-1- #^Rr 

[3^8" 13] 

^-71 nflS.^ 2 7fl e}^]^ ^7l 5*>& C-11o]E^# 7-H>« *r 

14] 

^]10%H1 $a°H, 

SJ-^V 3ME^ $ 5^-o]^ <g^^ ^8-2.3. ^ 

^91 cflolB) X|^ «o Vl ^. 
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IS. 3] 




32-29 



1020030042160 



2003/7/11 



[i 4] 



401 



0]7l]x] A]) A] 



n ^ -a 



403 



407 



Ml a. 



o 



408* 



vsync 



hsync 



406 



404 



402 



411 



2iL 



8u]e 
-A 



8 Hi S 



413 



412 



5: 



7| 



32-30 



1020030042160 



#^ ^^>: 2003/7/11 



iS 5] 



U-flolEl 
\ 

8*1 S 



, 409 4 ,° 3 

i.V, / 

addr,:| | dm..,, 
dm. 



"IIS. el 



408 



o " o 

, 5f 



dpo, 



to 



51 
ul 



(1) 


(2) 


(3) 


(4) 



402 



411 



-\ — 



8«l_ e _ 



8alS 
■\ — 



\ 



05 



413 



412 



404 



<8 

*1 
si 
^1 



32-31 



/ 




32-32 



